Complete overlap of caffeine- and K+ depolarization-sensitive intracellular calcium storage site in cultured rat arterial smooth muscle cells.
Changes in the concentration of cytosolic free calcium were recorded microfluorometrically in rat vascular smooth muscle cells in primary culture and loaded with quin-2. The effects of caffeine and high extracellular K+ on the release of calcium from the intracellular storage sites were determined. In the absence of extracellular calcium, both the depolarization of plasma membrane with excess extracellular K+ and the application of caffeine induced a transient and dose-dependent elevation of the cytosolic free calcium concentration, with durations of 4 and 2 min, respectively. Transient elevations of calcium repeatedly appeared in response to both repetitive depolarization (100 mM K+) and caffeine (10 mM) applications with progressive reductions in peak levels. In either case, the fifth or later treatments induced little or no rise in levels of the cytosolic calcium. The amount of released calcium induced by high K+ depolarization after (n-1) time applications (1 less than or equal to n less than or equal to 5) of caffeine was equal to that induced by the n-th application of caffeine. The amount of released calcium induced by caffeine after (n-1) time exposures (1 less than or equal to n less than or equal to 5) to K+ depolarization was equal to that observed during the n-th exposure to K+ depolarization. These results indicate that caffeine- and depolarization-sensitive intracellular calcium storage sites may be identical and that caffeine and K+, in optimal concentrations, will release an equal amount of calcium from the same storage site in cultured arterial smooth muscle cells, irrespective of the amount of stored calcium.